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As noted in the preface to this book - which is not the usual 
collection of papers from a conference but a studied attempt 
by the editors to put together a reasonably up-to-date, com- 
prehensive set of reviews from five of the top oncogene 
research groups - over the past ten years there has been ‘an ex- 
plosion in our knowledge of cellular genes which function ab- 
normally during oncogenic transformation’. What is not men- 
tioned, however, is that the honeymoon is over and discarding 
the rose-tinted glasses of enthusiastic discovery, we see that we 
have upwards of fifty new oncogene babies to play with. 
The simultaneous advent of retroviral and gene cloning 
technologies enabled this great step forward. But it is becom- 
ing evident that more breakthroughs will be required to find 
out exactly how even a single member of this prodigous family 
exerts its effect. The reader of this edition will soon see that 
all authors descend into a labyrinth of experimental results 
from around the world none of which lead to a satisfactory 
conclusion. Speculation is to be had in plenty but it is a 
dangerous pastime since many of the obvious deductions, for 
example, that rus gene products are G-proteins stuck in the ac- 
tivation mode or that the erb and fms products are truncated 
growth factor receptors that permanently stimulate cell 
division-mediating second messenger systems, have not 
received by any stretch of the eye of faith unequivocal ex- 
perimental support. 
Oncologists are now in fact facing the problem that has 
beset biochemists and cell biologists from time immemorial: 
how to study complicated interwoven chemical reaction 
pathways inside the cell. There is still no direct way and the in- 
vestigation of oncogene function is now wallowing in the 
sticky mire of dubious and untestable inferences from indirect 
approaches, a situation very reminiscent of the mammalian 
gene expression field during the seventies before the advent of 
specific gene probes. It may be a considerable number of years 
before the first oncogene action path is worked out to the 
satisfaction of all experimentalists. 
In the meantime, collected reviews such as this are especial- 
ly useful to those who need to keep abreast of current ex- 
perimental details in the now vast literature. FOT such, this 
paperback will be a valuable addition to the bookshelf - until 
the next ones comes out. 
One further comment: despite the fact that oncogene 
research is revealing much fascinating information about the 
mammalian cell’s molecular machinery, there are those who 
wonder faintly whether any information of direct use to the 
cancer patient will ever be generated. In this regard it was 
heartening to be told in Marshall’s imaginative chapter that at 
least eight oncogenes have now been definitely implicated in 
human cancer. 
C. J. Chesterton 
Ubiquitin; Edited by Martin Rechsteiner; Plenum Press; New York and London, 1988, 346 pages; 59.50. 
Ubiquitin is a small polypeptide of 76 amino acid residues. 
The name reflects the fact that ubiquitin is the most highly 
conserved protein known and can be found in all eukaryotic 
cells examined but not in prokaryotes, despite early claims to 
the contrary. Since its discovery in 1975 research has shown 
that ubiquitin may be found in the nucleus, cytoplasm and cell 
surface which demonstrates further the molecule’s ubiquity. 
In his introduction to this book devoted to just one of the 
many thousand different pol~~peptides which cells can pro- 
duce, the editor, Martin Rechsteiner, suggests that ubiquitin 
is a lucky molecule because many who have taken it upon 
themselves to study it have made unexpected and fascinating 
observations and these are clearly reflected in this volume. 
The chapters range from descriptions of ubiquitin’s purifica- 
tion and characterization including crystal structure, its 
genetics and metabolism, the possible roles in chromatin, lym- 
phocyte receptors and as a molecular marker for protein 
degradation. With the exception of the inclusion of a chapter 
devoted mostly to protein turnover in Escherichia co/i, which 
does not synthesize ubiquitin, there is little to criticise. The 
chapters are stimulating and thought-provoking to read. As 
may be expected, a large proportion of the book is devoted to 
the role which ubiquitin plays in intracellular protein 
catabolism. There are chapters covering ubiquitin activation 
and ligation to potential substrates, the hydrolases and 
isopeptidases which de-ubiquitinate the conjugates, the in- 
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tracellular regulation of conjugated and un~onjugated ubi- 
quitin, the proteases which degrade the ubiquitin conjugates 
and discussions of the possible specificities for the selective 
protein ubiquitinization and proteoIysis. These include a 
possible role for arginyl tRNA transferase to modify the 
amino-terminus of certain proteins thereby rendering them 
susceptible to ubiquitinization and subsequent degradation. 
However, although it is cIear that protein ubiquitinization can 
play a proof-reading role in protein quality control and in the 
selection of proteins for destruction, it does not follow that at- 
tachment of ubiquitin to a protein automatically predestines 
it to an early grave. Although a portion of of histone H2A is 
ubiquinitinated at only one of its many lysine residues the 
polypeptide is not rapidly catabolised; in fact the ubiquitin 
moiety is turned-over whilst the H2k component is conserv- 
ed. It is perhaps relevant that polyubiquitinated H2A has not 
been detected. Most of the chapters conclude with sections on 
unresolved questions which range from mechanistic details of 
ubiquitin conjugation to wider biological problems such as 
the possible connection between protein catabolism and DNA 
repair which result from the discovery that the RAD6 gene 
product, which is required for repair of damaged DNA, is also 
a ~lbiquitin carrier protein (UBc2). Martin Rechsteiner has 
assembled the major players in the field who have delivered 
their understanding to the reader but also show that there is 
still much to learn. 
AR. Hipkiss 
Protein Function: A Practical Approach; Edited by T.E. Creighton; Oxford University Press; Oxford, 1989; xx + 
306 pages; f29.00 (spiralbound), f18.00 (softback) 
This is a companion volume to ‘Protein Structure; A Prac- 
tical Approach’, also edited by Tom Creighton. In common 
with the other titles in the series, it aims to provide recipes and 
practical hints from workers with direct experience of modern 
techniques. Surely all proteins have unique functions, so how 
can one book cover the practicalities of describing and 
measuring them? The editor’s answer is that ‘protein function 
invariably involves the protein interacting physically with 
other molecules’, whether with large or small ligands, or with 
protein subunits in the formation of oligomers or complexes. 
Thus the chapters in this book describe how to measure the 
specificity and stoichiometry of binding, and how to find rhe 
interacting sites, leaving the resulting functions (for example, 
enzyme kinetics, subcellular targetting, regulation of gene ex- 
pression) to other books, perhaps later volumes in the series. 
The chapters by Soutar and Wade on the binding of ligands 
to ‘Western’ blots, those by Rhodes, and by Sorger et al. on 
the analysis of the DNA sequences that specifically bind pro- 
teins, and by Colman on the synthesis of nucleotide analogues 
for affinity labelling, are all good examples of the informative 
articles we expect in the Practical Approach series. Each 
chapter gives sufficient detail from the author’s own work to 
allow immediate use in the reader’s laboratory, while pro- 
viding an adequate review of alternative techniques, with 
literature references. 
Chemical modification is covered in two chapters: Imoto 
and Yamada describe some of the more useful reactions to 
modify amino acid side chains, and the alterations in activity 
of the protein that might follow, while Young and Kaplan 
describe ‘competitive labelling’ to find groups that are highly 
reactive or hidden in interacting surfaees. There is some 
overlap with the chapter by Traut et al. on the use of reagents 
that introduce disulphide bridges. These authors also describe 
how to analyse the resulting complexes to map the positions 
of the cross-links. The rather discursive chapter by Eisenstein 
and Schachman concentrates almost entirely on the separa- 
tion, chemical modification, and rehybridization of the 
catalytic and regulatory subunits of E. co/i aspartate transcar- 
bamylase, but readers may find useful applications to systems 
where they need to distinguish the roles of protein subunits. 
The chapter on site-directed mutagenesis appears to be 
completely out of place in this book. This is not because the 
technique is irrelevant to the study of protein function, but 
because the writers do not refer at all to the information on 
the structure or function of the protein that is necessary 
before rational mutagenesis of the nucleic acid can begin. 
There are two ‘hidden’ features of the Practical Approach 
series that I would like to point out. First, the books can be 
useful in teaching undergraduates. Apart from the obvious 
use in practical classes or research projects, some chapters 
provide valuable illustrations for a theoretical course. Volkin 
and Klibanov’s article on minimizing the inactivation of pro- 
teins in solution, for example, is also a review on ‘protein 
folding’ from a practical viewpoint. The second aspect is the 
unexpected recipes, for example methods for extracting pro- 
teins from mammaIian cells (Soutar and Wade) or yeast 
(Sorger et al.) and the thro~va~~~ay lines that sometimes il- 
luminate one‘s own previous lack of success; these ensure that 
it is worthwhile to read the book from cover to cover. 
E.A. Carrey 
Protein Sequencing: A practical Approach; Edited by J.B.C. Findlay and M.J. Geisow; Oxford University Press; Ox- 
ford, 1989; xii + 199 pages; f27.00 (Hardback), f18.00 (softback) 
This book, in the ‘Practical Approach’ series, is written for 
‘professional and inexperienced research w-orkers... wishing 
to isolate proteins... and carry out the subsequent sequence 
anaIysis’. Seven chapter by different authors are about pro- 
tein and peptide isolation, peptide purification and 
characterisation, sequencing by automated solid-phase, gas- 
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